This Page Is Inserted by EFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUJ OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SICE WED/ SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



„UK Patent Application ™GB ,,,,2324920 ,„A 



(43) Date of A Publication 04.11.1998 



(21) 


Application No 9808865.1 


(51) 


INT CL 6 




H04B 10/22 , H04M 1/60 


(22) 


Liata ot riling 




UK CL (Edition P ) 


(62) 


(30) 


Priority Data 




H4B BK22 




(31) 09109324 (32) 26.04.1997 (33) JP 








(56) 


Documents Cited 






GB 2304247 A EP 0772307 A1 EP 0685030 A1 


(71) 


Applicant(s) 




US 5590417 A 




NEC Corporation 








(Incorporated in Japan) 


(58) 


Field of Search 




7-1 Shiba 5-chome, Minato-ku, Tokyo 108-01, Japan 




UK CL (Edition P ) H4B BK10 BK2 BK22 BK4 BK6 , H4L 








LDJJLECX 


(72) 


Inventor(s) 




INT CL 6 H04B 1/04 10/02 10/06 10/10 10/22 , H04M 




Takeshi Kobayashi 




1/60 


(74) 


Agent and/or Address for Service 








Mathys 8i Squire 








100 Grays Inn Road, LONDON, WC1X 8AL, 








United Kingdom 







(54) Abstract Title 

Option apparatus for a portable terminal unit 

(57) A portable terminal system is arranged by an option apparatus 1 for a portable terminal unit, and a 
portable terminal unit. The option apparatus 1 for the portable terminal unit communicates with a base station 
using electromagnetic waves by means of a first radio transmitter/receiver circuit 11, and further 
communicates with the portable terminal unit 2 using infrared radiation by means of a first infrared type 
connection apparatus 16. On the other hand, the portable terminal unit 2 communicates with the option 
apparatus 1 used with the portable terminal unit by using infrared radiation by a second infrared type 
connection apparatus. Since the option apparatus 1 for the portable terminal unit is connected to the portable 
terminal 2 by means of the infrared radiation, the connection works can be readily performed, and further 
various types of portable terminal units can be mutually connected to various types of option apparatuses for 
portable terminal units. Alternatively, the two units may be connected by a connector 61. The portable 
terminal unit may be a portable telephone or a personal computer, The option apparatus may be a hands-free 
adapter. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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OPTION APPARATUS FOR A PORTABLE TERMINAL: UNIT 



5 

The present invention generally relates to a 
portable terminal system, an option apparatus for a 

10 portable terminal unit, .and a metiiod for connecting 
the portable terminal unit and the_option apparatus 
for portable terminal unit . More specif ically, the 
presenfinvemtion is directed to a technique 

capable of firmly connecting the portable terminal — 

15 unit and the option apparatus in a simple manner 
even when this option apparatus has a different 
physical interface from the physical interface of 
the portable terminal unit. 

20 . 

Very recently, portable terminal units such as 
portable telephones and mobile computers have been 
developed, Among these portable terminal uni t s ,--f or - 
instance, various adapter apparatuses are optionally 

25 connectable with portable telephones in order to add 
new add functions and/or so as to improve 
usability. Such apparatus will be referred 
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to as "option apparatus" in this specification. 
Also, a function realized by connecting such an 
"option apparatus" to "ar portable terminal unit will 
be referred to as an "option function" in this 

S specification. For example, a hands-free adapter 
and a data adapter are involved in an option 
apparatus for a portable telephone. Such an "option 
apparatus" is commercially- available as optional 
equipment for a portable telephone. 

10 Conventionally, a wire line transfer path is 

_ employed so as to connect an option apparatus to a 

portable terminal unit. For instance, as indicated 
TIF Fig. 1, an option apparatus 41 for a portable 
telephone ILs connected to a portable telephone 5~1- by 
* 15" employing a cable 61. In this case, a connector 46b 
provided at one end of this cable 61 is connected to 
the connector 46a provided with the option apparatus 
41 for the portable telephone, and further another 
connector_60b provided on the other end of the cable 

20 61 is connected to another connector 60a provided on 
the portable telephone 51. As a result, the option 
apparatus 41 for the portable telephone is 
electrically connected to the portable telephone 51 
so as to communicate with each other. 

25 The above- explained conventional method for 

connecting the portable terminal unit to' the option 

_ apparatus with employment of such a connector has 

WEST 
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the following problem- That is, since the connector 
must be physically fitted between them under tight 
condition, the connection of the option 

apparatus cannot be smoothly performed. Also, since 
5 this - connection must be carried out while 

fixing both the portable telephone and the option 
apparatus, which may prove to be difficult. 

Also, the conventional connection methods for 

10 connecting the portable terminal units to the option 
apparatuses are different from each other, depending 
upon the manufacturers of these products. On the 
other hand, portable terminal uiTits are gradually 
becanlpgmore ccnpact and are operable under low consumption 

15 power in response to market needs. Accordingly, the 
shapes of these portable terminal units and also the 
physical interfaces provided between the portable, 
terminal units and the. option apparatuses are 
gradually changing. to the contrary, since compact- 

20 requirements and low-operable-consumption-power 

requirements "with respect to the option apparatuses 
are not so strong, as compared with those for the 

portable terminal units, the physical interfaces and. 

shapes of these option apparatuses still remain, 

25 namely are not changed. As a consequence, there is 
another problem that when one portable terminal is 
replaced by a new one, the originally used option 
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apparatus can be no longer used with, of course, a 
newly purchased portable terminal unit marketed by a 
different manufacturer, but also even a ne^ny 
purchased portable terminal unit marketed by the 

same manufacturer. 

Under such a circumstance, another technique 
capable of connecting a portable terminal unit to an 
option apparatus by employing other means than the 
cable would be expected. As one typical connecting 
.technique, for example. Japanese Laid-open Patent 
Disclosure JP_-A-Heisei 3-162021 opened in 1991 - 
discloses such a portable telephone arranged by a 
main body unit a.nd aTelephone receiver unit 
detachably connected with "this-main body unit. In 
this conventionalportable telephone, the speech 
signal received by the main body unit is converted 
into the infrared signal, and the telephone receiver 
unit demodulates the received infrared signal to 
thereby produce the speech signal. Then, the 
speaker produces speech, or voice in response to 
this demodulated speech signal. As a result, the 
telephone conversation can be made in the case that 
the main body unit is coupled to the telephone 
receiver unit, and further even when the main body 
unit is separated from the telephone receiver unit. 
Also. Japanese Laid-open Patent Disclosure JP-A 
Heisei 3-162024 discloses another portable telephone 
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improved from the above-explained portable telephone 
opened In Japanese Laid-open Patent Disclosure JP-A- 
TTeisei 3-162021. This improved portable telephone 
is arranged in such a manner that the infrared LED 
5" is provided on the surface of the main body. unitT 
which is coupled to the telephone receiver unit, and 
the infrared LED is provided on another surface 
thereof" located opposite to the first-mentioned 
surface. As a result, even when the main body unit 
10 is positioned in the reverse direction, the 

telephone conversation can be established between 
the main body unit and the telephone receiver unit.. 

However, in these conventional portable 
telephones described in Japanese Laid-open Patent. 
15 Disclosure JP-A-Heisei 3-162021 and JP-A~-Heisei 3- 

162024, the telephone communications are established 
between the main body units and the telephone 
receiver units, which constitute an portion of the 
respective portable telephones, but no telephone 
20 communications are carried out between the portable 
telephone and the option apparatus. Moreover, these 
conventional portable telephones introduce such a 

unidirectional communication technique that the - 

speech signal received by the main body unit is 
25 transmitted to the telephone receiver unit. As a 
consequence, this unidirectional communication 
technique is not suitably applied to such a 
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connection technique for electrically connecting the 
portable terminal unit to the option apparatus. 

On the other hand, Japanese Laid-open Patent 
Disclosure JP-A-Heisei 6-291714 opened in 1994 
5 . describes the radio selective paging receiver. In 
this conventional radio selective paging receiver, 
when a telephone call is made, both the signal used 
to initiate the mobile telephone and the signal used 
to issue the dialing call by employing the telephone 
10 number are transmitt-ed to the mobile telephone by 
using the infrared radiation. .However, the counter 
appliance to which this conventional radio selective 
_. paging receiver transmits the infrareTlignals is 
not an option apparatus of this. paging receiverr but 
is" is another mobile telephone, for instance, the 

portable telephone, the automobile telephone, and 
the cordless telephone. Moreover, this conventional 
radio selective paging receiver can employ only the 
unidirectional communication system similar to the 
20 aforementioned conventional portable telephones 

described in Japanese Laid-open Patent Disclosure 
JP-A-Heisei 3-162021 and JP-A-Heisei 3-162024. 

-On the other hand. Japanese Laid-open Utility 
Model Disclosure JU-A-Heisei 6-31241 opened in 1994 
25 discloses the hands-free type automobile portable 
telephone. This automobile portable telephone is 
connected to the external speaker Jby employing the 
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infrared communication means. However, this ! 
conventional automobile portable telephone merely 
introduces the unidirectional communication 
technique. 

5 MoreoverT Japanese Laid-open Patent Disclosure 

jp-A-Heisei 8-293830 opened in 1996 discloses such a 
' portable telephone for transmitting/receiving the 
data between this portable, telephone and the display 
adapter employing the infrared emitting element and 
10 the infrared receiving element. This data is also 
transmitted/received between the public network and 
this portable telephone. However, the display 
~ adapter does not own the. radio 

transTnitting/receiving function capable of "directly 
15 communicating with the public network. As a 
consequence, in the case that the data is 
transmitted/received via the public network between 
this portable telephone and other apparatus, another 
portable telephone having the radio 
20 transmitting/receiving function is necessarily 
required. Therefore, the utilization of this 
conventional display adapter is limited to a 
-specific field. 

25 

The present invention has been made to solve 
_ the above-described various problems, and therefore. 

n. 
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has as an object of at least the preferred embodiment thereof to provide an option 
apparatus for a portable terminal unit, capable of being simply and firmly connected 
to the portable terminal unit. Another such object is to provide a method of 
5 connecting a portable terminal unit to an option apparatus used with this portable 
terminal unit, capable of manually connecting the portable terminal unit and option 
apparatus even when a physical interface of this option apparatus is different from a 
physical interface of the portable terminal unit. 

In a first aspect, the present invention comprises option apparatus for use with 

10 a portable terminal unit, said apparatus comprising infrared receiving means for 
receiving infrared radiation output from said portable terminal unit to convert said 
received infrared radiation into a first electric signal, infrared emitting means for 
converting a second electric signal into infrared radiation to transmit said converted 
infrared radiation to said portable terminal unit, receiving/transmitting means for 

IS receiving and transmitting electromagnetic waves from and to a base station, the 
receiving/transmitting means converting first information into electromagnetic waves 
to transmit said converted electromagnetic waves to the base station, and deriving 
second information from said received electromagnetic waves, and control means for 
producing said second electric signal based on said second information derived from 

20 said receiving/transmitting means to supply said produced second electric signal to 
said infrared emitting means, and for producing said first information based on said 
first electric signal received from said infrared receiving means to supply said 
produced first information to said receiving/transmitting means. 

The present invention also extends to a portable terminal system comprising 

25 a portable terminal unit, and option apparatus as aforementioned, wherein said portable 
terminal unit comprises terminal unit infrared receiving means for receiving infrared 
radiation output from said option apparatus to convert said received infrared radiation 
into a third electric signal, terminal unit infrared emitting means for converting a 
fourth electric signal into infrared radiation to transmit said converted infrared 

30 radiation to said option apparatus, and terminal unit control means for producing third 
information based on said third electric signal derived from said terminal unit infrared 
receiving means, and for producing said fourth electric signal based on fourth 
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infonnation to transmit said produced fourth electric signal to said terminal unit 
infrared emitting means. 

The present invention also provides a method of connecting a portable terminal 
5 unit to option apparatus, said method comprising a first step of transmitting 
information from said option apparatus to said portable terminal unit, and a second 
step of transmitting information from said portable terminal unit to said option 
apparatus, wherein during said first step, said option apparatus receives 
electromagnetic waves transmitted from a base station to derive information from the 

10 received electromagnetic waves, and converts the derived information into infrared 
radiation to transmit said infrared radiation to said portable terminal unit, and said 
portable terminal unit receives the infrared radiation transmitted from said option 
apparatus to derive information from said received infrared radiation, and during said 
second step, said portable terminal unit converts information into infrared radiation to 

15 transmit the converted infrared radiation to said option apparatus, and said option 
apparatus receives the infrared radiation transmitted from said portable terminal unit 
to derive information from the received infrared radiation, and converts the derived 
information into electromagnetic waves to transmit the converted electromagnetic 
waves to the base station. 

20 Preferred features of the present invention will now be described, purely by 

way of example only, with reference to the accompanying drawings, in which:- 

Fig, 1 illustratively shows the conventional connecting method for the portable 
terminal unit and 



WEST 



10 

the option apparatus for the portable terminal unit; 

Fig. 2A is a schematic block diagram for 
representing an embodiment of an arrangement of an option apparatus 
for a portable telephone; 

Fig* 2B is a schematic block diagram for 
representing an embodiment of an arrangement of portable 
telephone; 

Fig. 3 is a schematic block diagram for 
indicating a circuit arrangement of- a control 
circuit employed in the option apparatus for_the 
portable telephone shown in Fig. 2A; 

Fig. 4_is a~schematic block diagram for 
indicating a circuit arrangement of a control 
circuit employed in the portable telephone shown in 
Fig. 2B; 

Fig. 5A is a perspective view for representing 

an embodiment. of the structural arrangements and connecting conditions of 
the portable telephone and the option apparatus for 
the portable telephone ; 

Fig. 5B is a side view for representing the 
structural arrangements and connecting conditions of- 
the portable telephone and the option apparatus for . 
the portable telephone shown in Fig. 5A; 



Fig. 6 is an explanatory, diagram for 



explaining an communication sequence executed «• 
between the portable telephone and the option 
apparatus for the portable telephone; 

Fig. 7 is a flow chart for explaTning 
operations of the option apparatus for the portable 
telephone; 

, , Fig. 8 is a flow chart for explaining 
operations of the portable telephone; and 

Fig, 9 schematically illustrates another embodiment of the structural 
arrangements and a connecting condition between a 
portable personal computer and ah option apparatus 
for a portable telephone. 



Referring now to drawings, various preferred 
embodiments of the present invention will be 
described in detail. It should be understood in the 
below-mentioned embodiment that a portable telephone 
is employed as the portable terininaL..uait .whereas an. 
option apparatus for the portable telephone is 
employed as the option apparatus for the portable 
terminal unit. 

First, an description will now be niade of the 
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option apparatus for the portable telephone. Fig': 
2A is a schematic block diagram for indicating an 

embodiment of an arrangement of an option apparaqtus 1 for a portable 

telephone. 

This option apparatus 1 for "the portable 
telephone is, for example, a hands-free adapter, and 
is provided as an option apparatus used for a 
portable telephone 2. 

The option apparatus 1 for the portable 
telephone is arranged by an antenna 10. a radio 
(wireless) transmitter/receiver circuit 11, a 
control circuit 12, a memory circuit 13, an option 
circuit 14. a key switch input «it 15. an -infrared 
type connection apparatus 16. and a connector 46a. 

The radio transmitter /receiver circuit 11 has as 
a function to transmit / receive information in a 
radio (wireless) communication manner, and 
therefore, is provided to, connect this option 
apparatus 1 for the portable telephone to a radio 
communication line. The antenna 10 'is connected to 
this radio transmitter/receiver circuit 11. The 
radio transmitter/receiver unit 11 converts a radio 
—signal (electromagnetic wave signal) transmitted 

from a base station (not shown) and received by this 
" antenna 10 into an electric signal; and then 

supplies this electric signal to the control circuit 
12. Also, the radio transmitter / receiver circuit 11 
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converts an electric signal supplied from the 
control circuit 12 into a radio signal, and then 
transmits this radio signal via the antenna 10 to _ 

the base station. 

The control circuit 12 controls an entire 
system of this option apparatus 1 for the portable 
telephone. For instance, the control circuit 12 
processes a signal transmitted/received between the 
radio transmitter/receiver circuit 11 and the 
infrared, type connection apparatus 16. so that the 
infrared type connection apparatus 16 can 
communicate with the portable telephone 2 by 
utilizing infrared rays.. A detailed operation of 
this control circuit 12 will be described later. 
The memory circuit 13 stores thereinto various types 
of data. The control circuit 12 reads out the data 
stored in this memory circuit 13. Also, various 
types of data are written into this memory circuit 

13 by the control circuit 12. 

The option circuit 14 is to realize the 
-option" function when this option apparatus 1 for 
the portable telephone is connected to the portable 
telephone 2. In this embodiment, the- option -circuit 

14 contains _a circuit capable of realizing the 
bands-free function. This option circuit 14 is 
operated under control of the control circuit 12. 

"The key switch input unit_1.5 is used to set various 
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operation modes to this option apparatus 1 for the 
portable telephone- The data entered from this key 
• switch inp^at unit 15 is supplied to .the control 
circuit 12. 

5 The infrared type connection apparatus 16 is- - 

arranged by a light emitting unit 161. a light 
receiving unit 162, and an infrared transmitter / 
receiver circuit 163. The • (infrared) light emitting 
unit 161 sends infrared radiation to the portable 
10 telephone 2. The (infrared) light receiving unit 
162 receives infrared radiation sent from the 
portable telephone 2. The infrared 

transmitter/receiver circuit . 163- supplies data sen* 
as an electric signal from the control circuit 12 to 
is the light emitting unit 161. As "a result, the light 
emitting unit 161 converts this electric signal into 
..infrared radiation and then transmits this infrared 
radiation to the portable telephone 2. Also, the 
- infrared transmit ter /receiver circuit 163 detects 
'-2 0 data from the infrared radiation received by the 
■ " : ■'.•light receiving unit 162 to produce an electric 
signal which will then be sent to the control 

circuit 12 : 

Also, a connector 46a is connected to this 

25 control circuit 12. Another connector 46b is 

inserted into this .connector 46a. and the connector 
" 46b is provided on one end side of a cable 61 which 
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is 



used to be connected to the portable telephoned. 
According to a communication mode set from the key 
switch input unit 15. the control circuit 12 is 
electrically connected to any one of the infrared 
type connection apparatus 16 and the connector 46a. 

Referring now to Fig. 3. the operations and 
arrangement of the control circuit 12 will be 
explained, in detail. This. control circuit 12 is 
constitutediby,-a;^PSj( central processing unit) 120, 
a clock generator 121, a radio-communication control 
unit 122, an infrared communication control unit 
123, a data error correction circuit 124 .an 
externaUinteFf ace" circuit 125. and an input/ output 
control unit 126. 
is I The CPU 120 controls_the overall circuit of 

this control circuit 12. This_CPU 120 is operated 
in response to a" clock signal supplied from the 
clock generator 121. The radio communication 
control unit 122 controls signal 

transmission/reception executed between, this CPU 120 
and the radio transmitter /receiver circuit 11. The 
infrared communication control unit 123 controls 
signal transmission/reception executed between this- 
CPU 120 and the infrared transmission/reception unit 

1 

25 163. 

The data error correction circuit 124 is 
connected to both the radio communication cojatrol 
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unit 122 and the infrared communication control unit 
123. This data error correction circuit 124 checks 
as to whether or not data sent from the radio 
transmitter/receiver circuit 11 via the radio 
communication control unit 122 contains an error. 
If this data contains the error, then the data error 
correction circuit 124 corrects this error to 
thereby" return the error-corrected data to the radio 
communication control unit 122. As a consequence, 
the radio communication control unit 122 can 
continuously send the" correct data to the CPU 120. - 
Similarly, this data error correction circuit 
124 checks as to whether or not data send from the • 
infrared transmitter/receiver circuit 163 via the 
infrared communication control unit 123 contains an 
error. If this data contains the error, then the 
data error correction circuit 124 corrects this 
error to thereby return the error-corrected data to 
the infrared communication control unit 123. As a- 
consequence. the infrared communication control unit 
123 can continuously send the correct data to the 
CPU 120. 

The memory circuit 13 and the - option- circuit - 
14 are connected to the external interface circuit 
125. This external interface circuit 125 controls 
signal transmission/reception executed between these 
circuits and the CPU 120. The key switch input unit 
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15 is connected to the input/output control unit ;i 
126- This input/output control unit 126 controls 
signal transmission/reception executed between the 
key switch input unit .15 and the CPU 120. 
5 Next, a description will now - be made of the 

portable telephone 2. Fig. 2B is a schematic block 
diagram for representing an arrangement of the 
portable telephone 2. The .portable telephone 2 is 
arranged by an antenna 20, a radio 

10 transmitter/receiver circuit 21, a control circudrt 

22" a key -switch input unit 23, a display unit 24, a 
speech process circuit 25, a telephone 
speaker/microphone 26, a memory circull 27, a 
telephone calling tone output circuit 28, an 

15 infrared type connection apparatus 29, and a_ 

connector 60a. _ . 

The radio transmit ter /receiver circuit 21 owns 
a function to transmit /receive information in a 
radio (wireless) communication manner, and 

20 therefore, is provided to connect this portable 
telephone 2 to a radio communication line. An 
antenna 20 is connected to this radio 

transmitter/receiver circuit 21. The radio 

transmitter/receiver circuit 21 converts a radio _ 

25 signal (electromagnetic wave signal) transmitted 

from a base station (not shown) and received by this 
antenna 20 into an electric signal, and then 
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supplies this electric signal to the control circuit 
22. Also, the radio transmitter /receiver circuit 21 
converts an electric signal supplied from the ~ 
control circuit 22 into a radio signal, and then 
transmits this radio signal via the antenna 20 to 

the base station. 

The control circuit 22 controls an entire 
system of this portable telephone 2. For instance, 
the control circuit 22 processes a signal 
tran-smrtted/received between the radio 
transmitter/receiver circuit 21 and the Infrared 
type connection apparatus 29,. so that the infrared 
type connection apparatus""^ 9 can be communicated, 
with the option apparatus 1 for the portable 
telephone by utilizing infrared rays. A detailed 
operation of this control circuit 22 will be 
described later. 

The key switch input unit 23 is used to set ; 
various operation modes to this portable telephone. 
For example, data capable of effectively operating 
the option apparatus 1 for the portable telephone, 
and a telephone number are entered from this key 

switch input unit 23. The data entered from this 

key switch input unit 15 is supplied to the control 
circuit 12. The display unit 24 displays present 
operation conditions of the portable telephone, and 
also operation results thereof. The" data displayed 
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on this display unit 24 is supplied from the control 
circuit 22. 

~~ The speech process unit 25 converts a signal 
having a predetermined format and supplied from the 
control circuit 2 2 into a speech (voice) signal, and 
then supplies this speech signal to the telephone 
speaker/microphone 26. Also, this speech process 
unit 25" converts a speech signal derived from the 
telephone speaker /microphone 26 into a signal having 
a predetermined format, and then supplies this 
signal with the predetermined format to the control 
circuit 22. The telephone speaker /microphone 26 
converts the speech signal supplied from the -speech 
process unit 25 into jspeech (voice). Also, the 
telephone speaker/microphone 26 converts speech into 
a speech signal and then supplies this speech signal 
to the speech processing unit 25. 

The memory circuit 27 stores therein various 
types of data. The control- circuit 22 reads out the 
data stored in this memory circuit 27. Also, 
various types of data supplied from the control 
circuit 22 are written into this memory circuit 27. 
-When a telephone call is made, the telephone calling 
tone output circuit 28 produces a telephone calling 
tone capable of indicating a telephone call in 
response to a-signal derived from the control 
circuit 22. As a consequence, a user can recognize 
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that a telephone call Is issued. 

The infrared type connection apparatus 29 is 
arranged by a light emitting unit 291, a light 
receiving unit 292, and an infrared 
5 transmitter/receiver circuit 293, The (infrar.ed) 
light emitting unit 291 sends infrared radiation . to 
the option apparatus 1 for the portable telephone. 
The (infrared) light receiving unit 292 receives 
infrared radiation sent from the option apparatus I 

10 for the portable telephone. The infrared 

transmitter/receiver circuit 293 supplies data sent 
as an electric signal from the control circuit 22 to 
thelight emittTng unit 291. As a result, the light 
emitting unit 291 converts this electric signal into 

is infrared-radiation and- then transmits this infrared 
radiation to the option apparatus 1 for the portable 
telephone. Also, the infrared transmitter /receiver 
circuit 293 detects data from the infrared radiation 
received by the light receiving unit 292 to produce 

20 an electric signal which will then be sent to the 
control circuit 22. 

Also, a connector 60a is connected to this 
control circuit 22. Another connector 60b is 
inserted into this connector 60a, and the coanector 

25 60b. is provided on the other end side of the cable 
61 which is used to be connected to the option 
apparatus 1 for the portable telephone .— According 
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to a communication mode set from the key switch '» 
input unit 23. the control circuit 22 is 
electrically connected To any one of the infrared 
type connection apparatus 29 and the connector 60a. 
5 Referring now to Fig. 4, the operations and 

arrangement of the control circuit 22 will be 
described in detail. An internal arrangement of 
this control circuit 22 is- substantially the same as 

that of the above-explained control circuit 12 of 

10 the option apparatus 1 for the portable telephone. 
Accordingly, the" same reference numerals shown in 
the control circuit 12 will be employed as those for 
denoting the same, or similar .circuit elements, and 
only different arrangements will be explained. 

1S ~ The radio transmitter/receiver circuit 21 is _ 

connected to the radio communication control unit. 
122, and the infrared transmitter/receiver circuit 
293 is connected to the infrared communication 
control unit 123, whose operations have been . 

20 described above. Both the display unit 24 and the 
memory circuit 27 are connected to the external 
Interface circuit 125.^This external interface 
- -•- circuit 125 controls signal transmission/reception - 
ji executed between these circuits and the CPU 120. 

25 The key switch input unit 23. the speech process 

unit 25_and the telephone calling tone output 
_ circuit 28 are connected to the input/output control 
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unit 126. This input/output control unit 126 
controls signal transmission/reception executed 
between these elements and the CPU 120. 

Next, structural arrangements of the hands- 
free adapter functioning . as the potion apparatus 1 
for the portable telephone, and of the portable 
telephone 2 constructed in the above-described 
manner will now be explained with reference to Fig. 
5A and Fig. 5B. It should be understood that in 
Fig. 5A and Fig. 5B, the connectors 46a~, -46b- 60a, 
60b, and the cable 61 are omitted. 

The infrared type connection apparatus 29 is 
provided at a predetermined position of a rear 
surf ace" of the portable telephone 2. Also, the 
option apparatus 1 for the .portable telephone has 
an L-shaped housing, and a concave portion 4_used to 
semi-fixedly insert the portable telephone 2 is 
formed in a base portion la thereof. The infrared 
type- connection apparatus 16 is provided on a wall 
portion lb of the housing at such a position. That 
is, this position is located opposite to the 
infrared type connection apparatus 29 of the 
portable telephone 2 when this portable telephone 2 
is inserted into the concave portion 4. As a_ 
result, when the portable telephone 2 is inserted 
into this concave portion 4, the electrical 
connection between the option apparatus 1 for the 
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portable telephone and the portable telephone 2 
become best condition. 

It should also be understood at even when 
since the size of the . portable telephone 2 is 
larger, or smaller than the size of this concave 
portion 4, the portable telephone 2 cannot be semi- 
fixedly stored by this concave portion 4, if the 
distance between the option apparatus 1 for the 
portable telephone and the portable telephone 2 is 
limited within an infrared communication available 
range, then-these appliances 2 and" 1 can be 
connected to each other via the infrared radiation. 

A descri-ptio^Twill now be made of operation of 
the portable terminal sys tem~arranged by the 
portable telephone 2 and the hands-free adapter 
functioning as the option apparatus 1 for the 
portable telephone, which have been constituted, as 
explained above. It should also be noted that when 
the option apparatus 1 for the portable telephone is 
the hands-free adapter, both the antenna 10 and the 
radio transmitter/receiver circuit 11 are brought 
into non-active states under control of the control 



circuit 12. 

_ Referring now_to an explanatory diagram of 
Fig. 6, a communication sequential operation 
executed between the option apparatus 1 for the 
portable telephone and the portable telephone 2 by 
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using the infrared radiation will be first 
explained. First, when a telephone call is made, 
the portable telephone 2 transmits a message of 
"connection request" to the option apparatus 1 for 
the portable telephone. Upon receipt of" this 
connection request message, the option apparatus 1 
for the portable telephone will return a message of 
"connection confirm" to the portable telephone 2 if 
the communication connection is available. 

Next, the portable telephone 2 transmits a 
message of "inquiry" for confirming as to whether or 
not the communication can be established to the 
option apparatus 1 for the portable telephone. Upoir 
receipt of . this inquiry message, the option 
apparatus 1 for the portable telephone checks as to 
whether or not the communication is available, and 
then returns a message of "answer" to the portable 
telephone 2 . 

If the above answer message indicates that the 
communication is available, then the portable 
telephone 2 transmits data to the option apparatus 1 
for the portable telephone. Upon receipt of this 
data," the option apparatus 1 for the portable 
telephone checks as to whether or not the data can 
be correctly received, and then returns a message of 
"data reception result confirm" to the portable 
telephone 2 . 
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If the message of "data reception result r 
confirm 0 indicates that the data can be correctly 
received, then the portable telephone 2 sends a 
message of "call interrupt request" to the option 
5 -apparatus 1 for the portable telephone. Upon 

receipt of this message of "call interrupt request", 
the optional apparatus 1 for the portable telephone 
returns" a message of " call . interrupt confirm* to the 
portable telephone 2. With execution of the above- 

10 described sequential "operation , the communication 

established between the portable telephone 2 and the 
option apparatus 1 for the portable telephone is 
— accomplished. 

Next, operations of both the portable 

15 telephone 2 and the option apparatus 1 for the 

portable telephone in_ order to execute the above- 
described communication sequence will now be 
described with reference to flow charts. 

First, operations of the portable telephone 2 

20 will now be explained with reference to a flow chart 
shown in'Fig. 7. In this flow chart, when' a 
telephone call is made, the portable telephone 2 

confirms that a call connection request is issued, ■ 

and first checks as tq_whether or not the 

25 communication mode is set to such a mode that this 
portable telephone 2 is connected to the option 
apparatus' 1 for the portable telephone by way of the 
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infrared communication (step S10). In this step. * 
S10. when it is so judged that the communication 
mode is not set to~such a mode that the portable 
telephone 2 is connected to the option apparatus 1 
for the portable" telephone by the infrared 
communication manner, the control circuit 22 
switches a switch (not shown in detail) provided 
inside *he control clrcuit.22 in order to connect 
this portable telephone 2 to the option apparatus 1 
for the portable telephone by way of the cable 61- 
Thereafter.- this sequential operation is branched to 
a step S17 . 

On the other hand,, when it is so judged that 
the communication- mode is set to such a mode that 
the portable telephone 2 is connected to 'the option 
apparatus 1 for the portable telephone by way of the 
infrared communication, the control circuit 22 
switches the above switch provided inside the 
control circuit 22 in order to connect the portable 
telephone 2 to the option apparatus 1 for the 
portable telephone by employing the infrared type 
connection apparatus 29. and initiates this infrared 
•type connection apparatus (step-S12). Under normal 
condition, the supply of the power to the infrared 
type connection apparatus 29 is stopped so as to 
suppress the power consumption. To the contrary, 
since the process operation defined at the step S12 



is carried out. the supply of the power to the 
infrared type connection apparatus 29 is commenced. 

Next, the control circuit 22 supplies a 
predetermined signal to the light emitting unit 292 
so as to emit the" infrarel radiation, so that the 
message of "connection request" is sent to the 
option apparatus 1 for the portable telephone (step 
S13). iubsequently, the control circuit 22 checks 
as to whether or not the option apparatus 1 for the 
portable telephone is located within the infrared 
communication available range (step S14). This is 
performed by checking as to whether or not the 
message of "connection" conii«i" is received from the_ 
option apparatus 1 for the portable telephone. In 
this -case, when "it is_so judged tha_t the option 
apparatus 1 for the portable telephone_is not 
located within the infrared communication available 
range, a similar process operation is again carried 
out (step S15). As a result, when it is so judged 
that the option apparatus 1 for the portable 
telephone is not again located in the infrared 
communication available range, the connection 
sequence between the portable telephone 2 and the 
option apparatus 1 for the portable telephone is 

interrupted . 

On the other hand, when it is so judged at the 
step S14, or the step S15 that the option apparatus- 
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1 for the portable telephone is located within the 
infrared communication available range, another 
check is made as to whether or not the portable 
telephone 2 can be communicated with the option 
apparatus 1 for the portable telephone (step S16). 
This check is performed by sending the message of 
•inquiry" to the option apparatus 1 for the portable 
telephone and by checking as to whether or not the 
answer indicates "communication available". If it 
is so judged at this step S16 that the communication 
is'not available, then the communication sequential 
operation is stopped, although not shown in the 
drawing. Conversely, when it is so judged that the 
communication is availabFe, a call probability 
process operation is carried out (step S17). As a 
consequence, the communication between the portable 
telephone 2 and the option apparatus 1 for the 
portable telephone can be established- 
Next, a data communication is commenced (step 
S18). In other. words, the data is transmitted from 
the portable telephone 2 to the option apparatus 1 
for the portable telephone, and then a message of 
"data reception result confirm", is returned-from-the. 
option apparatus_l for the portable telephone to the 
portable telephone 2. Then, when this data 
communication is completed, a call end process, 
operation JLs. carried out (step S19). That is to 



say, the portable telephone 2 transmits a message 1 ' of 
"call interrupt request" to the option apparatus 1 
for the portable telephone. Upon receipt of th"is 
message, the option apparatus 1 for the portable 
telephone returns a message of "call interrupt 
confirm" to the portable telephone 2, so that the 
communication established between the portable 
telephone 2 and the option, apparatus 1 for the 
portable telephone is accomplished. 

-Referring now to a flow chart shown in Fig. 8, 
operations of th.e option apparatus 1 fox the 
portable telephone will be explained. Upon receipt 
of the "connection request " message from the 
portable telephone 2. the option apparatus 1 for the 
portable telephone first checks as to whether or not 
the communication mode is set to such a mode that 
this option apparatus 1 for the portable telephone 
is connected to the portable telephone 2 by way of 
the infrared communication (step S20). In this step 
S20, when it is so judged that the communication 
mode is not set to such a mode that the option 
apparatus 1 for the portable telephone is connected 

to the portable telephone 2 by the infrared 

commun ication manner. the_control circuit 12 
switches a switch (not shown in detail) provided 
inside the control circuit 12 in order to connect 
this option apparatus 1 for the portable telephone 
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to the portable telephone 2 by way of the cable 61. 
Thereafter-, this sequential operation is branched to 
a step" S27 . 

On the other hand, when it is so judged that 
5 the communication mode is set to such. a mode that 
this option apparatus 1 for the portable telephone 
is connected to the portable telephone 2 by way of 
the infrared communication, the control circuit 12 
switches the above switch provided inside the 

10 control circuit 12 in order to connect the option 
- apparatus 1 for the portable telephone to the 

portable telephone 2 by employing the infrared type 
connection apparatus 16, and initiates this infrared 
type connection apparatus 16 (step S22). Under 

15 normal condition, the supply" of the power to "the _ 
infrared type connection apparatus 16 is stopped so 
as to suppress the power consumption. To the 
contrary, since the process operation defined at the 
step S22 is carried out, the supply of the power to 

20 the infrared type connection apparatus 16 is 
commenced. 

Next, the light receiving unit 162 detects the 
infrared radiation (step S23). Subsequent ly the . — 
control circuit 12 checks as to. whether or not the 
25 option apparatus 1 for the portable telephone is 

located within the infrared communication available 
range (step S24). This is performed by checking as 
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to whether or not the message of "connection : ^ 
request" is correctly received from the portable 
telephone 2. In this case, when it is so judged 
that the option apparatus 1 for the portable 
telepfcojie is not located within the infrared 
communication available range, a similar process 
operation is again carried out (step S25). As a 
result," when it is so judged that the option 
apparatus 1 for the portable telephone is not again 
located in the infrared _ communication available 
range, the connection sequence between the portable 
telephone 2 and the option apparatus 1 for the 
portable telephone is interrupted. . " 

On the other hand, when it is so judged at the 
step S24,_ or the step S25 that the opt ion apparatus 
1 for the portable telephone is located within the 
infrared communication available range, another 
check is made as to whether or not this option 
apparatus 1 for the portable telephone can be 
communicated with the portable telephone 2 (step 
S26), when the message of "inquiry" is sent from the 
portable telephone 2. Then, when it is so judged 
that the option-apparatus -1 -for the portable 
telephone is under communication non - available 
state, the communication sequential operation is 
stopped, although not shown in the drawing. On the 
other hand, whesn it is so judged that the option 
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apparatus 1 for the portable telephone is under *• 
communication available condition, a message of 
■answer" is returned to "the portable telephone 2, 
and thereafter a call probability process .operation 
5 is carried out (step S27). As "a consequence, the 
communication between the portable telephone 2 and 
the option apparatus 1 for the portable telephone 
can be Established. 

Next, a data communication is commenced (step 

10 S28). In other words, the option apparatus 1 for 
the portable telephone receivers data transmitted 
from the portable telephone 2 to check as to whether 
or not the data can be received under normal 
condition- "Then, when it is so judged that the data 

15 can be received under normal condition, such a~ 
message of "data reception result confirm" 
indicative of this normal data reception is returned 
to the portable telephone 2« Then, when this data 
communication is completed, a call end process 

20 operation is carried out (step S29). That is to 

say, the portable telephone 2, transmits a message of 
"call interrupt request" to the option apparatus 1 

.- . for the portable telephone- Upon receipt of this 

message, the option apparatus 1 for the portable 

25 telephone returns a message of "call interrupt 

confirm" to the portable telephone 2, so that the 
communication' established between the portable 
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telephone 2 and the option apparatus 1 for the 
portable telephone is accomplished. 

In accordance with the embodiment of the portable 
telephone system 

normally, the. portables telephone is 
connected to the option apparatus for the portable 
telephone via the infrared transfer path, but is not 
physically fitted to this option apparatus by 
employing the connector. Therefore, this connection 
can be readily and firmly established between -them . 
In r the .case that the infrared transfer path cannot 
be used due to a certain reason, the portable 
teleph.one may be connected to" the "option apparatus 
for the p'ortable telephone by using the cable 61, so 
that reliability of this portable terminal system 
can be increased. Also, since the portable 
telephone can be inserted into the optimal apparatus 
for the portable telephone under semi-fixed state, 
the better connection condition can be obtained. 
Furthermore, when the use specifications of the 
infrared communications established between the 
portable telephones and the option apparatuses for 

these portable telephones are unit ed ,,. the ...various 

port able telephones can be mutually connected to the 
various option apparatuses for the portable 
telephones, which are manufactured from different 
manufacturers and also own various- shapes . 
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Moreover, various sorts of portable telephones may 
be connected with, a single option apparatus for 
portable telephones. 

Next, another preferred embodiment of the 
5 present invention will now be described- Fig. 9 is" 
a schematic block diagram for representing an 
arrangement of a portable terminal system in such a 
case ttrat a portable type personal computer is used 
as a portable terminal unit. 

10 . - In this portable terminal system, the option 
apparatus 1 for. the portable telephone is used as- a 
data adapter. The function of this data adapter may 
be realized by the option circuit 14 connected to 
the control circuit 12 shown in~Fig. 2A. then, both 

15 the antenna 10 and the radio transmit ter /receiver 
circuit 11 indicated in Fig- 2A are brought into 
active states by the control circuit 12. 

The portable type personal computer 3 is 
equipped with an infrared type connection apparatus 

20 31- This infrared type connection apparatus 31 is 
used so as to establish an infrared communication 
between this portable type personal computer 3 and 

_._„• the -option apparatus 1 for the portable telephone. 

An arrangement and operation of this infrared type 

25 connection apparatus 31 are identical to those of 
the above- described infrared type connection 
apparatus 29 of the, portable telephone 2. 
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The option apparatus 1 for the portable **r 
telephone receives a radio signal transmitted from a 
MTSe station (not shown) by the antenna 10, converts 
this received radio. signal into an electric signal 
5 "by the radio transmitter /receiver .circuit 11, and ~ 
then supplies this electric signal as reception data 
to the control circuit 12. The control circuit 12 
converts this reception data into infrared radiation 
by the infrared type connecting apparatus 16, and 

10 supplies the infrared radiation to the infrared type 
connection apparatus 31 of the portable type 
computer 3* This portable type personal computer 3 
acquires, the above - described reception data from the" 
infrared radiation received" by the infrared type 

15 connection apparatus 31* As a consequence, the 

portable type personal computer 3 can acquire the 
data derived from the general-purpose radio line. 

Also, the portable type personal computer 3 
converts transmission data by the infrared type 

20 connection apparatus 16, and then supplies this 

infrared radiation to the infrared type connection 
apparatus 16 of the option apparatus 1 for the 
portable telephone. The control circuit 12 of.the..., 
option apparatus 1 for the portable telephone 

25 supplies the transmission data extracted from the 
infrared radiation received by the infrared type 
connection apparatus 16 to the radio 
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transmitter/receiver circuit 11. This radio 
transmitter/receiver circuit 11 converts the 
transmission data into a radio signal 
(electromagnetic wave) by the antenna 10 and then 
transmits this radio signal to the base station. As 
a consequence, the data derived from the portable 
type personal computer 3 can be transmitted via the 
general-purpose radio line. to a desirable apparatus. 

As previously described, when both the option 
apparatus 1 for the por-table telephone and the 
portable type personal computer 3_ are installed 
within the infrared radiation available range, since 
the radio transmitter /receiver circuit ri employed 
in the option apparatus 1 for the portable telephone 
is activated, the portable type personal computer 3 
can be connected to the general - purpose radio line 
so as toestablish the data communication. 

Similar to the above described embodiment, in 
accordance with the portable terminal system 
according to this embodiment, the portable type 
personal computer can be readily and firmly 
connected to the option apparatus for the portable 
..terminal - unit -via the infrared transfer path. 

As previously described in detail, in the 
portable terminal system,. 

the portable terminal unit can be connected to the 
option apparatus via the infrared transfer path 
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without employment the physical connection by the connector under normal condition. 
As a consequence, the portable terminal unit can be simply and firmly connected with 
the option apparatus. Moreover, even when the physical interfaces of these units are 
5 different from each other, these units can be mutually connected. Also, the portable 
terminal unit can be moved while maintaining the infrared communication connections 
within such a range that the infrared radiation emitted from the option apparatus for 
the portable terminal unit can reach. Moreover, when such infrared type connection 
apparatuses having the united technical specification are provided with the respective 

10 terminal apparatuses, the various sorts of portable terminal units may be connected to 
the various sorts of option apparatuses for these portable terminal units, which are 
manufactured by different manufacturing firms. 

Each feature disclosed in this specification (which term includes the claims) 
and/or shown in the drawings may be incorporated in the invention independently of 

15 other disclosed and/or illustrated features. 

The text of the abstract filed herewith is repeated below as part of the 
specification. 

A portable terminal system is arranged by an option apparatus 1 for a portable 
terminal unit, and a portable terminal unit. The option apparatus 1 for the portable 

20 terminal unit communicates with a base station using electromagnetic waves by means 
of a first radio transmitter/receiver circuit 11, and further communicates with the 
portable terminal unit 2 using infrared radiation by means of a first infrared type 
connection apparatus 16. On the other hand, the portable terminal unit 2 
communicates with the option apparatus 1 used with the portable terminal unit using 

25 infrared radiation by means of a second infrared type connection apparatus. Since the 
option apparatus 1 for the portable terminal unit is connected to the portable terminal 
2 by means of the infrared radiation, the connection works can be readily performed, 
and further various types of portable terminal units can be mutually connected to 
various types of option apparatuses for portable terminal units. 
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Option apparatus for use with a portable terminal unit, said apparatus 
comprising: 

infrared receiving means for receiving infrared radiation output from 
said portable terminal unit to convert said received infrared radiation into a 
first electric signal; 

infrared emitting means for converting a second electric signal into 
infrared radiation to transmit said converted infrared radiation to said portable 
terminal unit; 

receiving/transmitting means for receiving and transmitting 
electromagnetic waves from and to a base station, the receiving/transmitting 
means converting first information into electromagnetic waves to transmit said 
converted electromagnetic waves to the base station, and deriving second 
information from said received electromagnetic waves; and 

control means for producing said second electric signal based on said 
second information derived from said receiving/transmitting means to supply 
said produced second electric signal to said infrared emitting means, and for 
producing said first information based on said first electric signal received 
from said infrared receiving means to supply said produced first information 
to said receiving/transmitting means. 

Apparatus according to Claim 1, further comprising a housing for storing said 
infrared receiving means, said infrared emitting means, said 
receiving/transmitting means, and said control means, a concave portion being 
formed in said housing for storing said portable terminal unit. 

Apparatus according to Claim 1 or Claim 2, further comprising: 

means for connecting said option apparatus to said portable terminal 
unit; and 

means for instructing whether or not said option apparatus is connected 



to said portable terminal unit by said connector, wherein 

said control means is arranged to bring either said connection means 
or an infrared type connection apparatus including said infrared receiving 
means and said infrared emitting means into an active state in response to an 
instruction output from said instructing means. 

A portable terminal system comprising: 
a portable terminal unit; and 
option apparatus according to Claim 1, wherein 
said portable terminal unit comprises: 

terminal unit infrared receiving means for receiving infrared radiation 
output from said option apparatus to convert said received infrared radiation 
into a third electric signal; 

terminal unit infrared emitting means for converting a fourth electric 
signal into infrared radiation to transmit said converted infrared radiation to 
said option apparatus; and 

terminal unit control means for producing third information based on 
said third electric signal derived from said terminal unit infrared receiving 
means, and for producing said fourth electric signal based on fourth 
information to transmit said produced fourth electric signal to said terminal 
unit infrared emitting means. 

A portable terminal system according to Claim 4, further comprising: 

a cable for connecting said portable terminal unit to said option 

apparatus; 

said option apparatus further including: 

first connecting means for connecting said option apparatus to said 
portable terminal unit; and 

first instructing means for instructing whether or not said option 
apparatus is connected to said portable terminal unit by said apparatus 
connecting means, wherein 



said control means is arranged to bring either said first connecting 
means or a first infrared type connection apparatus including said infrared 
receiving means and said infrared emitting means into an active state in 
response to an instruction issued from said first instructing means; and 

said portable terminal unit further including: 

second control means for connecting said portable terminal unit to said 
option apparatus; and 

second instructing means for instructing whether or not said portable 
terminal unit is connected to said option apparatus by said second connecting 
means, wherein 

said terminal unit control means is arranged to bring either said second 
connecting means or a second infrared type connection apparatus including 
said terminal unit infrared receiving means and said terminal unit infrared 
emitting means into an active state in response to an instruction issued from 
said second instructing means. 

A portable terminal system according to Claim 4 or Claim 5, wherein 

said portable terminal unit comprises a portable type personal computer. 

A portable terminal system according to Claim 4 or Claim 5, wherein 
said option apparatus comprises a hands-free adapter. 

A portable terminal system according to Claim 4 or Claim 5, wherein 

said portable terminal unit further includes terminal unit 
receiving/transmitting device for receiving electromagnetic waves transmitted 
from the base station to derive said fourth information from said received 
electromagnetic waves and for converting said third information into 
electromagnetic waves to transmit converting electromagnetic waves to the 
base station; and 

said terminal unit control means is arranged to produce said fourth 
electric signal based on said fourth information derived from said terminal unit 



receiving/transmitting means to supply said produced fourth electric signal to 
said terminal unit infrared emitting means, and to produce said third 
information based on said third electric signal received from said terminal unit 
infrared receiving means to supply said produced third information to said 
terminal unit receiving/transmitting means. 

A portable terminal system according to Claim 8, wherein 

said portable terminal unit comprises a portable telephone. 

A portable terminal system according to Claim 8, wherein 

said option apparatus comprises a hands-free adapter. 

A portable terminal system according to Claim 10, wherein 

said option apparatus comprises a housing for storing said infrared 
receiving means, said infrared emitting means, said receiving/transmitting 
means, and said control means, a concave portion being formed in said 
housing for storing said portable terminal unit. 

A portable terminal system according to Claim 11, wherein 

when said portable terminal unit is stored in said concave portion of 
said option apparatus, said infrared receiving means of said option apparatus 
is positioned opposite to said infrared emitting unit of said portable terminal 
unit, and said infrared emitting means of said option apparatus is positioned 
opposite to said infrared receiving means of said portable terminal unit. 

A method of connecting a portable terminal unit to option apparatus, said 
method comprising a first step of transmitting information from said option 
apparatus to said portable terminal unit, and a second step of transmitting 
information from said portable terminal unit to said option apparatus, wherein 
during said first step, said option apparatus receives electromagnetic 



waves transmitted from a base station to derive information from the received 
electromagnetic waves, and converts the derived information into infrared 
radiation to transmit said infrared radiation to said portable terminal unit, and 
said portable terminal unit receives the infrared radiation transmitted from said 
option apparatus to derive information from said received infrared radiation; 
and 

during said second step, said portable terminal unit converts information 
into infrared radiation to transmit the converted infrared radiation to said 
option apparatus, and said option apparatus receives the infrared radiation 
transmitted from said portable terminal unit to derive information from the 
received infrared radiation, and converts the derived information into 
electromagnetic waves to transmit the converted electromagnetic waves to a 
base station. 

A method according to Claim 13, wherein 

during said first step, said option apparatus converts information into 
infrared radiation to transmit the converted infrared radiation to said portable 
terminal unit; and said portable terminal unit receives the infrared radiation 
transmitted from said option apparatus to derive the information from said 
received infrared radiation, and converts the derived information into 
electromagnetic waves to transmit said converted electromagnetic waves to a 
base station; and 

during said second step, said portable terminal unit receives the 
electromagnetic waves transmitted from the base station to derive the 
information from said received electromagnetic waves and converts said 
derived information into infrared radiation to transmit the converted infrared 
radiation to said option apparatus; and said option apparatus receives the 
infrared radiation transmitted from said portable terminal unit. 

Option apparatus for use with a portable terminal unit substantially as herein 
described with reference to and as shown in Figure 2A of the accompanying 
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drawings. 

16. A portable terminal system substantially as herein described with reference to 
and as shown in Figures 2A and 2B of the accompanying drawings. 

5 17. A method of connecting a portable terminal unit to option apparatus 
substantially as herein described. 
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